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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listing, of claims In the 
application: 

Listing of the Claims: 

1 . (Currently Amended) A method of tracking references that are lilcelv to be the 
only references to a plurality of objects stored rn ef an object-oriented programming 
environment said method comprising: 

detennining whether a command is likely to place a reference to an object on an 
execution stack which is used to execute computer program code in said object- 
orlerrted programming environment; 

detemnining whether there is a change In the flow control between the time 
command Is likely to place said reference to said object on saki execution stack and the 
time said reference is used to access said object when said detennining determines that 
said command is likely to place [[a]] said reference to said an object on an sajcj 
execution stack; 

translating sard command into another command that Indicates that it is likely that 
said reference is the only reference to said obfect when said detemnining detennines 
that said command i s liketv to place sajd reference to said object on said execution 
stack and said detenrtinina detennines that there is a change in the flow control 
between the time said command i s likely to place the reference to sard object on said 
execution stack and t he time said reference fs used to access sard object, thereby 
effeotrvelv indicating that said anot her command is likelv to place the only reference to 
said object on said execution stack : and 

executing said another command: and 

placing [[a]] said reference to said object on a reference stack associated with 
said execution stack when said another command is executed, wherein said reference 
stack is not used to execute computer program code and is designated to store only 
references that are likely to be the only references to various objects which havo boon 
stored in a heap, thereby st oring a reference that Is likely to be the only reference to a 
particular oblect on said refefen c g stack 
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2. (Previously Presented) A method as recited in clainn 1. wherein said object- 
oriented programming environment is a Java compliant operating environment. 

3. (Original) A method as recited in daim 2. wherein said detennining of whether a 
command is likely to place a reference on said execution stack Is performed during Java 
Bytecode verification. 

4. (Original) A method as recited in claim 3, Wherein said determining of whether a 
command is likely to place a reference on said execution stack operates to determine 
whether a Getfield. Aload, Getstatic, or Retum command is being performed. 

5. (Canceled) 

6. (Previously Presented) A method as recited in claim 4, wherein said method 
further comprises: 

determining whether a Putfield command Is likely to ovenwrite a reference to an 
object on the execution stack before said reference is used when said determining 
detemiines that there is not a change in the flow control; and 

translating said command into another command when said detennining 
detemiines that there is a PutTteld command is likely to ovenAn-ite a reference to an 
object on the execution stack before said reference is used. 

7. (Original) A method as recited in claim 1 , wherein said reference stack and said 
execution stack have the same size. 

8. (Original) A method as recited in claim 1 , wherein at least one reference to an 
object is stored In an entry with an offset that is the same as the offset used to store 
said at least one reference in said execution stack, when said another command is 
executed. 

9-21 (Canceled) 
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22. (New) A computing system capable of tracking references that are likely to be 
the only references to a plurality of objects stored in an object-oriented pn^gramming 
environment, said computing system is capable of operating to: 

detemiine whether a command is likely to place a reference to an object on an 
execution stack which is used to execute computer program code in said object- 
oriented programming environment; 

detemiine whether there is a change In the flow control between the time 
command is likely to place said reference to said object on said execution stack and the 
time said reference Is used to access said object when said detennining determines that 
said command is likely to place said reference to sard object on said execution stack; 

translate said command into another command that indicates that ft Is likely that 
said reference is the only reference to said object when said determining determines 
that said command is likely to place said reference to said object on said execution 
stack and said detemnining detemilnes that there is a change in the flow control 
between the time said command Is likely to place the reference to said object on said 
execution stack and the time said reference is used to access said object, thereby 
effectively indicating that said another command is likely to place the only reference to 
said object on said execution stack; 

execute said another command; and 

place said reference to said object on a. reference stack associated with said 
execution stack when said another conimand Is executed, wherein said reference stack 
Is not used to execute computer program code and is designated to store only 
references that are likely to be the only references to various objects stored In a heap, 
thereby storing a reference that Is likely to be the only reference to a particular object on 
said reference stack. 

23. (New) A computing system as recited in claim 22, wherein said object-oriented 
programming environment is a Java compliant operating environment. 

24. (New) A computing system as recited in claim 22, wherein said determining of 
whether a command is likely to place a reference on said execution stack is performed 
during Java Bytecode verification. 
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25. (New) A computing system as recited in claim 22. wherein said determining of 
whether a command is likely to plaoe a reference on said execution stack operates to 
determine whettier a Getfield, Aload, Getstatic, or Return command is being perfonmed. 

26. (New) A computing system as recited in claim 22, wherein said method further 
comprises: 

detemilnlng whether a Putfield command Is likely to overwrite a reference to an 
object on the execution stack before said reference Is used when said detemiining 
determines that there is not a change in the flow control; and 

translating said command into another command when said detennining 
detennines that there is a Putfield command is likely to overwrite a reference to an 
object on the execution stack before said reference Is used. 

27. (New) A computing system as recited In claim 22, wherein said reference stack 
and said execution stac^ have the same size. 

28. (New) A computing system as recited in claim 22, wherein at least one reference 
to an object is stored In an entry with an offeet that Is the same as the offeet used to 
store said at least one reference in said execution stack, when said another command 

is executed. 

29. (New) A computer readable medium including computer program code for 
tracking references that are likely to be the only references to a plurality of objects 
stored in an object-oriented programming environment, said computer readable medium 
comprising: 

computer program code for determining whether a command Is likely to place a 
reference to an object on an execution stack which is used to execute computer 
program code fn said object-oriented programming environment; 

computer program code for detennining whether there is a change in the flow 
control between the time command Is likely to place said reference to said object on 
said execution stack and the time said reference Is used to access said object when 
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said determining determines that said command is lilcely to place said reference to said 
object on said execution stack; 

computer program code for translating said command into another command that 
Indicates that it is likely that said reference is the only reference to said object when said 
determining determines that said command is likely to place said reference to said 
object on said execution stack and saW detemiining detennines that there is a change 
in the flow control between the time said command Is likely to place the reference to 
said object on said execution stack and the time said reference Is used to access said 
object, thereby effectively indicating that said another command is likely to place the 
only reference to said object on said execution stack; 

computer program code for executing said another command; and 

computer program code for placing said reference to said object on a reference 
stack associated with said execution stack when said another command is executed, 
wherein said reference stack is not used to execute computer program code and Is 
designated to store only references that are likely to be the only references to various 
objects stored in a heap, thereby storing a reference that is likely to be the only 
reference to a particular object on said reference stack. 

30. (New) A computer readable medium as recited in claim 29, wherein sard object- 
oriented programming environment is a Java compliant operating environment. 

31, (New) A computer readable medium as recited in claim 29, wherein said 
detemiining of whether a command is likely to place a reference on said execution stack 
is performed during Java Byteoode verification. 

32, (New) A computer readable medium as recited in claim 29, wherein saki 
determining of whether a command is likely to place a reference on said execution stack 
operates to determine whether a Getfield, Aload. Getstatic, or Return command is being 
performed. 

33. (New) A computer readable medium as recited In claim 29. wherein said method 
further comprises: 
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determining whether a Putfield command Is likely to overwrite a reference to an 
object on the execution stack before said reference is used when said detemifning 
determines that there is not a change in the flow control; and 

translating said command into another command when said determining 
determines that there is a Putfield command is likely to overwrite a reference to an 
object on the execution stack before sakJ reference is used. 

34. (New) A computer readable medium as recited in claim 33, wherein said 
reference stack and said execution stack have the same size. 

35. (New) A computer readable medium as recited in claim 29, wherein at least one 
reference to an object is stored In an entry with an offset that is the same as the offset 
used to store said at least one reference In said execution stack, when said another 
command is executed. 
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